In Hong Kong, lung cancer is the major cause of death in both males and females. In 1985, there were 2,223 deaths attributed to malignant neoplasms of the trachea, bronchus and lung (ICD 9th Revision Code 162) which accounted for 29.5% of deaths due to all forms of cancer; 1,457 in males, (31.7%) and 766 (26.0%) in females (Director of Medical & Health Services of Hong Kong, 1986) .
On a world scale, male lung cancer death rates are not particularly high in Hong Kong. However, the female rates are among the highest in the world with an age-standardized incidence rate of 23.4 per 100,000 in 1974-1977 (Waterhouse et al., 1982) , resulting in an unusually low male to female ratio. The most common cell type in males is squamous cell carcinoma (33.3%) and in females, adenocarcinoma (49.6%) (Kung et al., 1984) . A case control study in 1976-1977 confirmed the relationship between lung cancer and smoking in males, but in females about half the lung cancer patients were found to be non-smokers, of whom two thirds were suffering from adenocarcinoma (Chan et al., 1979) . Further studies on passive smoking and other risk factors have been carried out in Hong Kong but they failed to throw much light on the causes of lung cancer in never smoking females (Chan & Fung, 1982; Lam et al., 1983; Koo et al., 1984; Koo et al., 1985) .
The present study aimed to answer the following questions:
1 Interviewing took place between 1983 and 1986, and involved experienced female interviewers. The language used was mainly Cantonese. Each interview took about 30min to complete. Cooperation of interviewees was good and nonresponse was rare (-1 %).
The present paper presents the findings on the smoking history of the subjects themselves and for the never-smokers, the history of passive smoking due to a smoking husband. Four hundred and forty-five cases and 445 controls were included. Relative risks (RR) and 95% confidence intervals (CI) (Woolf's logit limits) were calculated for each level of risk factor. Fisher's exact test (two-sided) was used to check whether the RR was significantly different from unity. x2 test for linear trend was performed to test whether there was a trend between RR and the levels of exposure (Breslow & Day, 1980) . Subjects with missing data were excluded from the analysis.
We carried out separate analysis on cigarette only or on all forms of tobacco, by including single (never-married) women or by excluding them, by amount smoked daily, by duration of exposure or by total amount of exposure (amount smoked daily multiplied by duration). Because of the similar results and space limitation, only the results on all forms of tobacco, with single women included and by amount smoked daily are reported in the present paper.
Results
Thirty four percent of the cases were confirmed primarily by bronchial or lung biopsy, 12% by lung resection, 8% by lymph node biopsy, 9% by pleural biopsy, 17% by sputum cytology, 12% by pleural fluid cytology, 6% by bronchial aspirate, brushing, etc., 0.2% by autopsy and 2% by other methods.
The distribution of the cases by cell type and by smoking history is shown in Table I Table II shows the Relative Risks (RR) by history of eversmoking and cell types. Among the cases for all cell types combined, 54.5% were ever-smokers and 45.5% were neversmokers whereas among the controls, the corresponding percentages were 23.9% and 76.1%. The overall RR for ever-smoking was 3.81. The RRs were significantly raised in each of the 4 cell types, being highest for small cell carcinoma (RR= 12.00), followed by squamous cell carcinoma (RR=8.10), large cell carcinoma (RR=6.93) and adenocarcinoma (RR= 1.87). Table III shows the RR by amount of tobacco smoked daily by the subjects. Significant trends were found for all cell types combined and for each of the 4 cell types. Table IV shows the RR for passive smoking due to a smoking husband and cell types. Single (never married) women were treated as non-exposed to husband's smoking. The RR was 1.65 for all cell types combined. For individual cell types, the numbers were too small to be statistically significant except for adenocarcinoma, with a RR of 2.12. Notes: Subjects with missing data on amount smoked daily by husband were excluded.
Discussion
The present study was a case control study on lung cancer in Hong Kong Chinese women with a larger number of subjects included than in the two previous local case control studies (Chan et al., 1979; Koo et al., 1984) . All our cases were pathologically confirmed, unlike these two previous studies which included cases confirmed only by clinicoradiological criteria. The primary advantage of its relatively large-size (the largest such series yet reported) and the improvement over previous Hong Kong studies by including only pathologically confirmed cases enabled calculations of histologic-specific risk estimates. The controls used were healthy women from the same neighbourhood matched for age. Comparability between cases and controls with regard to basic demographic variables was good, suggesting that these demographic variables may not have a major confounding effect on the results reported.
As shown in Table I , the distribution of cell type in the cases in the present study was comparable to the large pathological study of Kung et al. (1984) which included surgical material such as bronchial biopsy, trans-bronchial biopsy, needle biopsy and resection specimens. Biopsy of lymph nodes alone were not included. Cases without histological examination of the primary tumour of the lungs, or which were diagnosed by cytology alone were excluded. Despite the difference in the basis of diagnosis between the present study and that of Kung et al. (1984) , the similarity in the results suggests that the cell type distribution observed in the present study should be close to the true distribution.
For smoking by the subject herself, the present study confirmed the increased risk of lung cancer found in previous studies in Hong Kong, but indicated a slightly higher relative risk (3.81) than in the study of Chan et al. (1979) (3.48) or of Koo et al. (1985) (2.77). The significant trend observed suggests that the association is likely to be causal.
With regard to cell types, statistically significant RRs were found for all cell types, including adenocarcinoma. In previous studies in Hong Kong, the RRs for adenocarcinoma were greater than unity but did not reach a statistically significant level, perhaps due to the smaller number of subjects studied (Chan et al., 1979; Lam et al., 1983; Koo et al., 1985) . This led to the hypothesis that smoking was not a risk factor for adenocarcinoma in Hong Kong Chinese women. The results of the present study suggest that smoking is significantly associated with adenocarcinoma, although to a lesser degree than with squamous or small cell carcinoma. The RR of 1.87 compared well with the relative risks for adenocarcinoma found in other Hong Kong studies: 1.59 (Chan et al., 1979) , 1.80 (Lam et al., 1983 ), 1.88 (Koo et al., 1985) and 2.1 (Lam, 1985) . The significant trend observed for adenocarcinoma provides further evidence that smoking is also a risk factor for this cell type.
The association between histological types and smoking was reviewed recently by an IARC Working Group (1985) which concluded that all the three principal types of lung cancer, viz. squamous cell, small cell and adenocarcinoma, were probably caused by smoking, although the (P= 0.16) and is close to that in the present study (1.65). The RRs for passive smoking in never smoking females by cell types were: squamous cell 1.75, small cell 1.10, adenocarcinoma 1.11 and large cell 1.44 (Koo et al., 1985) . However, in a study by Lam (1985) reported by Lam (1985) . The 95% CI for the present study (1.32, 3.39) was narrower than that in Lam's study (1.09, 3.72) , however, because the number of subjects was smaller in the latter study. Analysis by central or peripheral positions of the tumour was not possible in the present study because of lack of information. It is probable that the true relative risk is nearer to the lower end (1.30) than to the upper end (3.36) of the confidence interval, because it is difficult to believe that passive exposure is more hazardous than active exposure, and for adenocarcinomas the relative risk (comparing all smokers with all never-smokers, including passively exposed never-smokers) for active smoking was only 1.87. The significant trends observed between RR and amount smoked daily by husband for all cell types combined and for adenocarcinoma provides support the view that the relationship is likely to be causal.
Recently, Blot and Fraumeni (1986) (199 cases) . Results of the present study would add more evidence on passive smoking as a risk factor and they would contribute towards part of the explanation for the high incidence of lung cancer in never smoking women in Hong Kong.
With regard to the possibility of bias through the misclassification of current and ex-smokers as lifelong non-smokers, Wald et al. (1986) stated that the extent of misclassification bias was influenced by the proportions of men and women in the population who had smoked at some time and the greater the proportions (of women in particular), the greater the bias. By choosing the high proportions of 50% of smokers in women and 70% in men and a low observed relative risk of 1.35, they concluded that the misclassification bias was unlikely to account for all the association between lung cancer and passive smoking. In Hong Kong, the proportion of smokers in men was 32.8% and in women 4.1% (Hong Kong Census and Statistics Department, 1985) . These figures, particularly in women, were much lower than the figures used by Wald et al. (1986) . Also, the observed RR was higher in the present study. Thus the extent of influence by misclassification bias would be much less and could not account for the relatively high RR in the present study.
Furthermore, a comparison for adenocarcinoma on the RR due to active smoking (1.87) and that due to passive smoking (2.12) seemed to suggest that the risk for passive smoking was quite similar to that for active smoking for this particular cell type. This was not the case for all other cell types in which active smoking posed much higher risks than passive smoking. The apparently greater risk of adenocarcinoma than of other cell types from passive smoking conflicts with findings in other studies and this may be a feature of small numbers. However, Peto and Doll (1986) in their recent editorial on passive smoking stated that the observed risk need not necessarily be the same in-all countries as type of tobacco, past changes in smoking habits, and the extent of passive exposure both at home and elsewhere may all differ substantially between different countries. In places like Hong Kong where people lived in more over-crowded conditions with poor ventilation, passive exposure mXty be heavier resulting in a higher RR. Moreover, Wynder and Goodman (1983) noted that the predominant cell type of lung cancer in non-smokers is adenocarcinoma and postulated that passive inhalation may primarily increase the risk for adenocarcinoma because sidestream smoke, which contains many gaesous components, can reach the deeper parts of the lung more readily than can mainstream smoke with more particulates. Together with the findings by Lam (1985) on peripheral adenocarcinoma, our results do offer some support for Wynder and Goodman's postulate that passive smoking may be a risk factor particularly for adenocarcinoma. At the very least, reviews of passive smoking and lung cancer can no longer suggest that the results in Hong Kong fail to support the existence of a real relationship.
In conclusion, however, we note that 25.2% (53/210) of our patients with adenocarcinoma were neither smokers themselves nor passive smokers due to smoking husbands. Although smoking and passive smoking may account partly for the high incidence of adenocarcinoma, exposure to other factors should be further examined to elucidate the aetiology of lung cancer, particularly the high incidence of adenocarcinoma in this population.
